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DETAILED ACTION 
Response to Appeal Brief 

In view of the Appeal Brief filed on December 5, 2008, PROSECUTION IS HEREBY 
REOPENED. The Office Action with the new ground(s) of rejection is set forth below. 

To avoid abandonment of the application, appellant must exercise one of the 
following two options: 

(1 ) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply 
under 37 CFR 1 .1 13 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1 .130, 1 .131 or 
1 .132) or other evidence are permitted. See 37 CFR 1 .193(b)(2). 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1 to 20 have been considered but 
are moot in view of the new grounds of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 1 - 2, 9 - 13, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Olsen et al., U.S. Patent Application 2005/0071561 (hereinafter 
referred to as Olsen) in view of Kever et al., U.S. Patent Application 2003/0145239 
(hereinafter referred to as Kever). 

Referring to claim 1, Olsen discloses "A method for adaptively minimising the 
total power consumption of an apparatus comprising a subsystem comprising a mass 
storage device and a buffer memory" (rOQQ6], using a DRAM reduces energy 
consumption bv eliminating Hard-disk drive (HDD) accesses ), said method comprising 
the steps of "determining an optimum buffer size for which the power consumption of 
said subsystem is a minimum" ( [00081. efficiently managing available capacity of a 
cache is important for power consumption and f00281. managing levels of storage 
hierarchy bv limiting cache usage to specific parts ) "for a given streaming bit-rate 
to/from said buffer memory" (r00281 and r00351. current throughput demands- 
Throughput is defined in [00211 as data per unit time ). 

As stated above Olsen discloses efficiently managing available capacity of a 
cache for power consumption of a system. 

Olsen does not appear to explicitly disclose how the capacity is managed. 
Therefore Olsen does not appear to explicitly disclose "adjusting the buffer size of said 
buffer memory to said optimum buffer size, such that the power consumption of said 
subsystem is minimal." 
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However, Olsen does disclose that "it is known that accessing a main storage 
device such as an HDD 106 consumes more energy than accessing information stored 
in random-access media such as the main memory 104" in [0025]. 

Kever discloses a method for saving power consumed by cache memory (f00071 
- r0008] ). In this method sections are turned on or off depending on needs of the 
system. 

Olsen and Kever are analogous art because they are from the same field of 
endeavor, which is power saving in a storage system. 

Therefore, through the teachings of Olsen (reducing energy utilized by an HDD 
by using buffer memory) and the teachings of Kever (reducing the energy utilized by 
cache memory by resizing the cache according to system needs), it would have been 
obvious to one of ordinary skill in the art at the time of the invention to find an "optimal" 
buffer size for a system's current throughput needs. 

The motivation for doing so would have been to reduce power utilized by the 
HDD (as described by Olsen) while also minimizing power utilized by the buffer itself (as 
described by Kever). 

Therefore, it would have been obvious to combine Kever with Olsen to obtain the 
invention as specified in the instant claim. 

As per claim 2, Olsen discloses efficiently managing available capacity of a 
cache is important for power consumption and managing levels of storage hierarchy by 
limiting cache usage to specific parts (r00081 and r00281 ). 
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However, Olsen does not appear to explicitly disclose "said step of adjusting the 
buffer size comprises switching on memory banks and/or memory ICs of said buffer 
memory for increasing the size of said buffer memory, and switching off memory banks 
and/or memory ICs for decreasing said buffer memory." 

However, Kever discloses switches used to control whether or not each memory 
array is powered on or off ( Figs. 1 and 2 ). 

Olsen and Kever are analogous art because they are from the same field of 
endeavor, which is power saving in a storage system. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art, having the teachings of Olsen and Kever before him or her, to modify the 
teachings of Olsen to include the teachings of Kever so that memory buffer banks would 
be switched on and off to dynamically change the buffer size. 

The motivation for doing so would have been to minimize power utilized by the 
buffer memory to coincide with efforts to reduce power utilized by the HDD in an attempt 
to find an "optimal" buffer size (as stated above). 

Therefore, it would have been obvious to combine Kever with Olsen to obtain the 
invention as specified in the instant claim. 

Referring to claim 9, claim 1 recites corresponding limitations as that of claim 9. 
Therefore, the rejection of claim 1 applies to claim 9. Further limitations of claim 9 are 
discussed below. 



Application/Control Number: 1 0/581 ,117 Page 6 

Art Unit: 2184 

Olsen discloses the circuit comprising "a processing unit" ( Fig. 1 , processor 102 ) 
and "retrieve the data from the mass storage device" ( fOQQGI, HDD and using DRAIVI as 
a read cache ). 

As per claim 10, Olsen discloses "An apparatus comprising a subsystem 
comprising mass storage device, a buffer memory" (Fig. 1. main storage device 106. 
main memory 104 ) "and the circuit according to claim 9 (see rejection to claim 9 and 
claim 1 above). 

As per claim 11, Olsen discloses efficiently managing available capacity of a 
cache is important for power consumption and managing levels of storage hierarchy by 
limiting cache usage to specific parts (f 00081 and f00281 ). 

However, Olsen does not appear to explicitly disclose how the capacity is 
managed. Therefore Olsen does not appear to explicitly disclose "said buffer memory 
comprises SDRAM circuits having banks of memory adapted to be independently 
switched on/off." 

However, Olsen does disclose that "it is known that accessing a main storage 
device such as an HDD 106 consumes more energy than accessing information stored 
in random-access media such as the main memory 104" in [0025]. Also, Olsen 
discloses tradeoffs among memory types including SRAM and DRAM ([00071). 
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Kever discloses a method for saving power consumed by caclie memory (f0007] 
- [00081 ). In this method sections are turned on or off depending on needs of the 
system. 

Olsen and Kever are analogous art because they are from the same field of 
endeavor, which is power saving in a storage system. 

Therefore, through the teachings of Olsen (reducing energy utilized by an HDD 
by using buffer memory) and the teachings of Kever (reducing the energy utilized by 
cache memory by resizing the cache according to system needs), it would have been 
obvious to one of ordinary skill in the art at the time of the invention to find an "optimal" 
buffer size for a system's current throughput needs. 

The motivation for doing so would have been to reduce power utilized by the 
HDD (as described by Olsen) while also minimizing power utilized by the buffer itself (as 
described by Kever). 

Therefore, it would have been obvious to combine Kever with Olsen to obtain the 
invention as specified in the instant claim. 

As per claim 12, Olsen discloses "a scheduler function executable by the 
processing unit controls accessing the storage device and the buffer memory" (10024] 
and Fig. 1 . arbiter or storage controller 116 ). 



Referring to claim 13, Olsen discloses a "subsystem comprising a mass storage 
device and a buffer memory" ( Flo. 1 . main storage device 106 and main memory 104 ). 
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Olsen does not appear to explicitly disclose "A computer-readable medium 
having embodied thereon a computer program for processing by a computer, the 
computer program comprising code segments for adaptively minimising the total power 
consumption of a subsystem comprising a mass storage device and a buffer memory, 
wherein a first code segment determines an optimum buffer size for which the power 
consumption of said subsystem is a minimum for a given streaming bit-rate from said 
buffer memory, and a second code segment adjusts the buffer size of said buffer 
memory to said optimum buffer size, such that the power consumption of said 
subsystem is minimal." 

However, Kever discloses an application sending signals to instruct the switching 
on and off of memory sections (100101). Also, Kever discloses a microprocessor 
monitoring the system and switching memory sections on and off (f 00051 ). 

Also, Olsen does disclose that "it is known that accessing a main storage device 
such as an HDD 106 consumes more energy than accessing information stored in 
random-access media such as the main memory 104" in [0025]. 

Kever discloses a method for saving power consumed by cache memory ([00071 
- rOOOSI ). In this method sections are turned on or off depending on needs of the 
system. 

Olsen and Kever are analogous art because they are from the same field of 
endeavor, which is power saving in a storage system. 

Therefore, through the teachings of Olsen (reducing energy utilized by an HDD 
by using buffer memory) and the teachings of Kever (reducing the energy utilized by 
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cache memory by resizing the cache according to system needs), it would have been 
obvious to one of ordinary sl<ill in the art at the time of the invention to find an "optimal" 
buffer size for a system's current throughput needs. 

The motivation for doing so would have been to reduce power utilized by the 
HDD (as described by Olsen) while also minimizing power utilized by the buffer itself (as 
described by Kever). 

Therefore, it would have been obvious to combine Kever with Olsen to obtain the 
invention as specified in the instant claim. 

Note, claim 20 recites the corresponding limitations of claim 12. Therefore, the 
rejection of claim 12 applies to claim 20. 

4. Claims 3 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Olsen in view of Kever, as applied to claims 1 - 2, 9 - 13, and 20 above, and 
further in view of Gibbs et al., U.S. Patent Application 2002/0045961 (hereinafter 
referred to as Gibbs). 

As per claim 3, Olsen discloses "the storage device is a harddisk drive" ( [00061 . 
using a DRAM reduces energy consumption bv eliminating Hard-disk drive (HDD) 
accesses ). Olsen also discloses taking current throughput demands into consideration 
([0028] and [0035], current throughput demands) 
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As stated above, through the teachings of Olsen (reducing energy utilized by an 
HDD by using buffer memory) and the teachings of Kever (reducing the energy utilized 
by cache memory by resizing the cache according to system needs), it would have been 
obvious to one of ordinary skill in the art at the time of the invention to find an "optimal" 
buffer size for a system's current throughput needs. 

The motivation for doing so would have been to reduce power utilized by the 
HDD (as described by Olsen) while also minimizing power utilized by the buffer itself (as 
described by Kever). 

However, neither Olsen nor Kever appears to explicitly disclose "the step of 
determining an optimum buffer size comprises determining a harddisk drive data rate, 
determining the stream bit-rate to/from the buffer memory, and determining the optimum 
buffer size having the lowest power consumption at the determined stream bit-rate." 

Gibbs, however, discloses deciding to activate a storage device depending on 
factors such as the data transfer rate of the storage device and a data sample rate 
([00341). 

Olsen, Kever, and Gibbs are analogous art because they are from the same field 
of endeavor, which is power saving in a storage system. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art, having the teachings of Olsen, Kever, and Gibbs before him or her, to modify 
the teachings of Olsen and Kever to include the teachings of Gibbs so that a current 
data sample rate and a data transfer rate of a storage device would be factors for 
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adjusting a buffer size when attempting to find an ideal system in terms of power 
consumption. 

The motivation for doing so would have been to provide a method for power 
saving that changes dynamically with data throughput changes. 

Therefore, it would have been obvious to combine Gibbs with Olsen and Kever to 
obtain the invention as specified in the instant claim. 

Note, claim 14 recites the corresponding limitations of claim 3. Therefore, the 
rejection of claim 3 applies to claim 14. 

Allowable Subject Matter 

5. Claims 4-8, 15 - 19 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent Application 2004/0062119 discloses dynamically managing memory 
for minimizing power. 



Application/Control Number: 1 0/581 ,1 1 7 Page 1 2 

Art Unit: 2184 

U.S. Patent 6,684,298 discloses dynamically reconfigurable memory for 
optimizing speed and power. 

U.S. Patent Application 2007/0136522 discloses varying a buffer's capacity for 
power consumption purposes. 

U.S. Patent Application 2004/0215986 discloses dynamic power management by 
varying data rate. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEVEN G. SNYDER whose telephone number is 
(571)270-1971 . The examiner can normally be reached on Mon. - Thurs. 9:30 AM - 
6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Henry Tsai can be reached on (571) 272-4176. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Steven G Snyder/ 
Examiner, Art Unit 2184 



/Henry W.H.Tsai/ 

Supervisory Patent Examiner, Art Unit 2184 



